Oxidative protein damage and the proteasome.
Protein damage, caused by radicals, is involved in many diseases and in the aging process. Therefore, it is crucial to understand how protein damage can be limited, repaired or removed. To degrade damaged proteins, several intracellular proteolytic systems exist. One of the most important contributors in intracellular protein degradation of oxidized, aggregated and misfolded proteins is the proteasomal system. The proteasome is not a simple, unregulated structure. It is a more complex proteolytic composition that undergoes diverse regulation in situations of oxidative stress, aging and pathology. In addition to that, numerous studies revealed that the proteasome activity is altered during life time, contributing to the aging process. In addition, in the nervous system, the proteasome plays an important role in maintaining neuronal protein homeostasis. However, alterations in the activity may have an impact on the onset of neurodegenerative diseases. In this review, we discuss what is presently known about protein damage, the role of the proteasome in the degradation of damaged proteins and how the proteasome is regulated. Special emphasis was laid on the role of the proteasome in neurodegenerative diseases.